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NO direct methods are available at present
for the determination of the phases of
structure factors of a single non-centrosymmetric
crystal. If two isomorphous crystals are avail-
able and if the positions of the replaceable
atoms (A) in the unit cell can be fixed, then
the phases of the various reflections can be
determined but for an ambiguity between two
possible values. This ambiguity is in the sign
of the phase ¢ with respect to the phase of the
contribution from the replaceable atom, say,
as (hkl), so that the phase of the structure fac-
tor F(hkl) may Dbe either a =—=a 46§ or
ay=a,—6. In all the determinations made so
far, the replaceable atoms are related by a
centre of inversion so that the phase o, (hkl}
is either 0 or = and so ¢;=—a, In such a
case, if a Fourier synthesis is calculated using
both ¢; and a,, then the resulting diagram will
consist of the structure, duplicated by its in-
verse at the inversion-centre of the replace-
able atoms.. If the replaceable atoms do not
have a centre of symmetry, then no simple re-
lation exists between the Fourier synthesis
calculated by using both e; and @, and the
actual structure, .
DETERMINATION OF PHASE FROM ANOMALOUS
DISPERSION

It is possible to obtain the phases
directly, without the need for an isomorphous
pair of crystals by making use of effects of
anomalous dispersion. Suppose the crystal
contains one atom or a set of atoms, for which
the imaginary component of the scattering fac-
tor is appreciable, while for all the other
atoms, this component is negligible. Such a
situation occurs in a large number of organic
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compounds, containing a halogen or sulphur or
a metal atom, in addition to C, N and O. In
such a case, it is possible to find the phase
a(hkl) with reference to the phase «,(hkl) of
the anomalous scatterer.

Fig. 1 represents the various components of
the struckture amplitudes of a reflection hkl
and its inversej ;7. The latter are indicated by
a bar over the symbols. F,’ is that part of
the contribution from the anomalous scatterer
which depends upon normal dispersion and F,.”
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FIG.‘I. Diagram showing the relationship between
the various components of the structure amplitudes of
reflections 4%/ and 4 & /.

is the part which is produced by anomalous
dispersion and F; is the net contribution from
all the other non-anomalous scatterers. The
relationship between F, F and F,” is particu-

larly brought out in Fig. 2 where the vectors

FIG. 2, Relation between F, P: and F,” (&)




